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Results and Discussion
One of the important methodologies used for the construction of bicyclo [3.2. I] octane system is through ring expansion reaction of the carbene adducts of bicyclo[2.2.1]hept-2-ene? (Scheme I).
For the present investigation, the compound 3 (X=CI) was reduced to 4 (X=CI) in high yield by the modification of a literature procedure? and the silylation of 4 (X=CI) by our earlier procedure 8 gave the required vinylsilane 5 in excelknt yield. The identity of 5 was established by comparing its spectral data with those reported in the literature 9 . The silylation procedure presented here is simpler and more efficient th an the literature procedure 9 (Scheme II) .
Scheme I
One of the very useful and facile reactions occurring at the silylated vinylic position is the regio-and stereoselective displacement of the silyl group5C.
When acylation of 5 was carried out under FriedelCrafts conditions using acetyl chloride, propionyl chloride, n-butyryl chloride, isobutyryl chloride and n-valeryl chloride, the reaction in each case went on smoothly with the formation of the corresponding a,13-unsaturated ketones 6-10, which were converted easily into their solid oxime derivatives, 11-15 (Scheme III) .
The spectral data of the ketones 6-10 (see Table I ), and the spectral data and elemental analysis of the oximes 11-15 (see Table II ) established the identities of bicyclooctyl ketones. The ketones 6, 7 and 8 could be reduced by lithium aluminium hydride (LAH) to the alcohols 16, 17 and 18, which could be oxidized by Collins reagent back to the parent ketones, which indicated that the double bond is not reduced by LAH.
The results show that though the acylation is likely to go through cationic intermediates of the type 19, the bicyclo[3.2.1]octane skeleton under the present reaction conditions, does not undrego rearrangement, and also no hydride migration occurs, which are observed during the acylation of 2-trimethylsilylbicyclo[2. Scheme III • oxidation with m-chloroperbenzoic acid (m-CPBA) to give a,B-epoxysilane 21, which hydrolyzed to the diol 22 easily under mild acidic condition at room temperature (Scheme V). The diol 22 was stable to further hydrolysis, as Bsilanol elimination in this case is not possible, because the silyl group and the B-hydroxy group cannot attain the required imtiperiplanar geometry in structure 223. This is similar to the tability exhibited by 1-trimethylsilyl-trans-l,2-cyclohexanedioI 13 and 1-trimethylsilyl-trans-I,2-cyclopentane diol1 4. Ho wever, if the B-hydroxy group is on tertiary carbon , the hydrolysis occurs smoothly, as we found in the case of trans-l-trimethylsilyl-2-methyl-trans-l ,2-cyclopentanediol 27 (Scheme VI).
It should be noted that no rearrangement occurs during the hydrolysis of the epoxide 21, unlike in the f d · . This is a modification of the procedure given in Organ ic Synthesis Coll ective Volume VI7. Into a two necked 250 mL round bottommed flask fitted with a reflux condenser and a dropping funnel, was transfered 50 mL of LAH so lution in THF (0.05 mole of LAH) under nitroge n atmosphere. The solution was cooled to O°C and a so lu tion of 17.2 g (0. 097 mole) of 3,4-dich lorobicyclo[3.2. 1]oct-2-ene in 30 mL of dry ether was added dropwi se with stilTing over a period of 30 min. The mixture was allowed to atta in room temperature and stirred overnight, when about 96-97 % of conversion to the product took place. The mixture was again cooled to O°C, th e LAH was destroyed by adding wet ether carefully (until efforvescence ceased), fo ll owed by careful addi tion of 10 mL of water with thorough cooling. When the bubbl ing had stopped, the mixture was cautiously added to 100 mL of ice-water and the layers were separated. The aqueous layer was acidified to pH 6.5 and extracted with ether (3 x 50 mL). The combined organ ic layers were washed with satu rated NaCI solution (75 mL) and dried over an hydrous sodi um sulfate. After removing the solvent at atmospheric pressure, the residue was di stilled to get 3-chlorobicyclo[3. were introduced into a 250 mL two necked ro und botto nllned flask fitted with a pressure eq ualizing droppnig funnel and an efficien t reflux condenser protected by calci um chloride guard tube, containing super dry et her (l00 mL). Ch lorotri methylsi lane (13.4 g, 0.124 mole) was added dropwise through the droppin g funnel over a period of 10 min . After stirring the mixture for addit ion al 10 min , 3-chlorobicyclo[3 .2.I]oct-2-ene (12 .84 g, 0.09 mole) was added dropwise through the dropping funnel over a period of 30 mi n. The mixture was then sti lTed at room temperature for 6-8 hr, by which time 98% of the starting compo und had disappeared (GC). Excess of sodium and solid products were filtered off through a plug of glass wool and the solids were washed with dry ether (2 x 25 mL). The combined filtrates were washed with saturated Na-HC0 3 solution (2 x 25 mL), water (2 x 25 mL), saturated NaCI solution (2 x 40 mL) an d dried over Na2S04. After removin g the solvent on a rotary e'vaporator, the residue was di sti ll ed under red uced pressure to get pure 3-trimethylsilylbicyclo 2 . l Joct-2-ene (5 mmo les) in 60 mL of dry CH 2 Clz over a period of 1 hr. The reaction mixture was poured into 50 g of crushed ice in a 250 mL beaker. After the ice had melted, the mixture was sti rred for 10 min, the layers were separated and the aqueous layer was extracted with CH 1 Clz (2 x 20 mL). The comb ined organic layers were stirred wi th satu rated NaHC0 3 soluti on (50 mL) for 1 hI". The CH 2 Cl 2 layer was separated and the aqueous layer was extracted with CH 2 Clz (2 x 20 mL) . The combi ned organic layers were washed successively with saturated NaHC0 3 so lution (3 x 30 mL), w1ter (50 mL) and saturated NaCl soluti on (2 x 40 mL) and dried (Na2S04)' After remov ing the solvent on a rotary evaporator, the residue was distilled under reduced pressure by bulb-to-bu lb technique to get the ketones, 6-10 (see Table J ). Preparation of 3-trimethylsilylbicyclo[3.2.1]oct-2-ene oxide 21. To a solution of m-CPBA (16 mmoles) in 50 mL of dry CH 2 Cl 2 cooled to O°C, was added dropwi se a solution of 2.65 g (14.7 mmoles) of 3-trimethyl silylbicyclo[3.2. 1 ]oct-2-ene in 10 mL of C H 2 CI 2 . The mixture was stirred for 30 min at O°C and al lowed ro attain room temperature . The solid was filtered off and washed with 25 mL of CH 2 Cb. The combined filtrates were stined with 50 mL of 10% Na2S03.solution. The CH 2 CI 2 layer was collected and washed successively with saturated NaHC0 3 solution (2 x 25 mL), saturated NaCI solution (2 x 25 mL) and dried (Na2S04)' After removing the solvent, the residue was distilled, b.p. 65-67°C/7 Torr; yield 2.48 g (86%); IR: 2955 IR: , 2878 IR: , 1450 IR: , 1269 8 4.42, 26.53, 29.53, 30.39, 32.02, 34.43, 35.21, 51.69, 60.08 (OEPT agrees) .
Hydrolysis of the epoxide 21. A mixture of the epoxide 21 (1.066 g, 5.43 mmoles), dioxane (6.0 mL) and I M H 2 S0 4 (2.5 mL) in 50 mL round bottommed flask was stirred at room temperature for 3 hr. The mixture was neutralized with saturated Na-HC0 3 solution and extracted with CH 2 C1 2 (2 x 25 mL). The combined organic extracts were washed with saturated NaHC0 3 solution (25 mL), water (2 x 25 mL), saturated N aC I solution (2 x 25 mL) and dried (Na2S04)' The solve nt was removed on a rotary evaporator and the white sol id s ilyldiol 22 was recrystallized from petroleum ether (b. p. 40-45°C) , yield 0.983 g (84.5 % ); m.p. 134-36°C ; IR (KBr): 3447 (broad), 2950, 2924, 2883, 1455, 1326, 1052, 1005 , 850, 752 3.77 (s, ; '3C NMR (COCb): 8 3 .27, 25.48 , 28.20, 31.59 , 33.93, 37.97, 42.46, 70.00, 78 . 10 The vinylsilane 25 (0.725 g, 4.7 mmoles) was epoxidized by m-CPBA using the proced ure employed for the preparation of 3-trimethylsilylbicyclo[3 .2. 1 ]oct-2-ene oxide 21. I-Trimethylsi lyl-2-methy1cyclopen tene oxide 26 obtained was added to a so luti on of 3.0 mL of 0.9 M H 2 S0 4 in 8 mL of dioxane, and stirred at room te mperature for 3 hr. The mixture was neutralized by careful addition of saturated NaHC0 3 soluti o n and ex tracted with CH 2 Ci 2 (3 x 15 mL). The organic layer was washed with water (2 x 25 mL), saturated NaCI solution (25 mL) and dried (MgS0 4 ). After removing CH 2 C I 2 on a rotary evaporator, the traces of dioxane were removed under vacuum at room tem- Hydrolysis of the diol 27 at room temperature. A so lution of 0. 26 g (1.38 mmo les) of the di ol 27 in 5.0 mL of di oxa ne and 1.0 mL of 0.9 M H 2 S0 4 was st irred at room temperature. The diol had reacted completely in about 90 hr. After working up in the usual way the o nl y pmduct obtained was 2-methylcyclopentano ne (28 ; yield 88%) ide nt ified by co mparing its properties with those of a n a uthe nti c sa mple.
Hydrolysis of the diol 27 at 60°C, When another batch of the reaction mixture was heated to 60°C, the dio l disappeared in less th an 3 hr. In thi s case also o nly 2-methy1cyclopentanone 28 was isolated as the sole product (y iel d 85%).
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